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People who do the work:

e Detectors Pool: Menhard Kocsis., Marc Diot

» Special Detectors: John Morse, Thierry
Martin, Cyril Ponchut, Menhard Kocsis
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Topics

e Structure at the ESRF
* Focus points
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Structure at the ESRF

e Detector Pool: off the shelf
» Special Detectors: consultation, tests, small
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Focus points

* High spatial resolution imaging (phosphors)

* Sub-milliseconds 1imaging (GFD’s)
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Strategies

» Separate loan service from development.

* Support comes first, Developments second.
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HIGH ENERGIES IMAGING

PERFORMANCE

Reflecting objective
LAG:Eu3* x5 NA=0.2 (Nachet)

scintillator x15 NA=0.5 (Ealing)

6 um > 25 um

.>> ESRF Frelon

camera
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AVALANCHE PHOTODIODE

Design and construction of a fast counter for X-rays.
Made with Silicon Avalanche PhotoDiode.

* Energy range : 3 keV <EX-ray < 30 keV (limited by thickness)
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AVALANCHE PHOTODIODE

ACE (APD Controller Electronic)

Head = APD + Pre-amplifier
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7 Heads of detector available

Hamamatsu
*Two 5x3mm?2 135 um available
*$»=3mm 135um (proto)

‘EGG
*Five 5x5mm?2 110um available
*10x10mm2 110 um (future)
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GAS-FILLED DETECTORS
« Activities in 2002

— Development of 1D 10 x 200 mm? detector.
— Micro-ionization chambers.
— Further development of GEM technology (with CERN)
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Position sensitive quadrupole ionization chamber

Separated electron/ion trajectories
Sensitive only to one direction -
Simple and robust construction
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PIXEL DETECTORS: MEDIPIX

Medipix is a collaborative project managed by CERN and
involving several European institutes

The Medipix collaboration develops single photon counting area
detector prototypes and evaluates them in :

sensor chip (e.g. silicon)

. . . A— i
medlcal lmagmg oyoe igh resistivity n-type silicon

. . silicon layer ;
non-destructive testing
materials science
nuclear decommissionning / gamma imaging

solder bumps

electronics chip single pixel
read-out cell
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PIXEL DETECTORS: MEDIPIX

SAXS: ID10

Beam : 8.12 keV, 20x20 um
Sample : PMMA colloidal suspension
Acquisition : 100 x 0.2 sec exposures

Processing : dark subtraction

Rows

Maximum flux/pixel ~ 10° photons/s
6 orders of magnitude detected

1 10 100 10 10000 1ES 1 B6
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PIXEL DETECTORS: MEDIPIX

SAXS : comparison Medipix/CCD/counter

O Counter
= Medipix
— ——CCD

Exposure times ;
Medipix 20s 55/
Counter 30 min. _,?
CCD 100 s &
9
£
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PIXEL DETECTORS
Ongoing Activities: IDEPHIX

Integrated project proposal for
European funding:

* Medical Imaging
* Non-destructive testing

CERN, ESRF, PSI .....
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TEST OF CCD CAMERA DALSA: 1M60

Characteristics Measured
Number of pixels 1024 x 1024
Pixel size 14 x 14 pm?
Dark current 452 e/pixel/sec @
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ANALOGUE AND TRANSIENT
ELECTRONICS:

CCD CAMERA

Scientific camera at ESRF

Bit Depth vs. Effective throughput

2003
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AVALANCHE PHOTODIODE

Real device
APD EG&G 5x5mm

VA

“Reach-Through” APD

APD Gain

I —+— APD300-24degC  —=— APD300-4.2degC I

150 200 250 300 350
APD Voltage (V)

APD #pin Internal Gain
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AVALANCHE PHOTODIODE

Comparison of APD to
Yttrium Aluminium Oxide Perovskite (YAP:Ce) scintillator cyberstar

—e— Output Rate
—8—No dead time
t=5,68ns
t=1000ns

YAIO,:Ce scintillator

linearity of YAP
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ANALOGUE AND TRANSIENT
ELECTRONICS:
FRELON CAMERA

Main achievements in 2002

— Validation of concept for 2"4 generation FRELON 16 bit (25000 grey levels),
40Mpixels/sec using DSP.

— Design of a fast data acquisition board (2 Gbit/s serial data rate) dedicated
to the 2" generation FRELON. Possibility to extend to Dalsa camera.

— In-house know-how: Gluing of one Taper on a CCD sensor (collaboration
with J.Y. Massonnat Optics Group)
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ANALOGUE AND TRANSIENT
ELECTRONICS:

Comparison of FRELON to DALSA CAMERA

Characteristics FRELON DALSA
Number of pixels 2048 x 2048 1024 x 1024

Pixel size 14 x 14 um? 14 X 14 pm?
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PIXEL DETECTORS: MEDIPIX
Ongoing Activities: Medipix-2

Medipix-1 Medipix-2

Readout chip: Readout chip:

« 64x64 square pixels, 170 um pitch * 256 x 256 pixels, 55x55 pym pitch

» Variable threshold *  Energy windowing (2 thresholds)

» 2 MHz/pixel count rate * Positive or negative pulses (compatible with Si, CdTe,

AsGa,...sensors
* 15 bit counters )
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PIXEL DETECTORS: MEDIPIX

—e— cumulated
5Fe source ( 5.9 keV, 6.4 keV) 4 —o— differential

Gauss fit
Vth steps : 5 mV

Xc = 6.3886 +0.02735

Exposure time : 10 s
w = 0.48562 +0.02757

Summing over all pixels

Low energy calibration mask

cumulated counts

Energy resolution: possible

energy threshold (keV)




HIGH ENERGIES IMAGING

State-of-the-Art
FOLDED DETECTOR for Low Energy

- TOTAL MAGNIFICATION: x2.3 = x100 Cooled CCD
- SCINTILLATOR: YAG:Ce?", LAG:Eu®* or Th3*
1> 25um

* SPATIAL RESOLUTION: 0.8um

Eyepiece
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HIGH ENERGIES IMAGING

Rzﬂecﬁing First mirror
Scintillator o JTC Ve Simple concave surface

Eyepiece

———s ESRFFrelon

camera
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HIGH ENERGIES IMAGING
Ongoing activities

New x10 reflecting objective
(compromise between magnification
and NA)

Development of high-energy high-
resolution imaging systems with 3
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TEST OF CCD CAMERA DALSA: 1M60

Advantages:
— High data rate 60fps
Low readout noise

— Compact 94 x 94x 102 mm?3

Good understanding of technical
requirements by Dalsa
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